SUBJECT INDEX 





solutes and, 


lipid 


sis and, 345 


$s in conifers 
98-99. 704. 


> 


ignal 
and, 6 33 34 


and oxidative 


ension and water 


pholipases and, 


plant 1 

»4 

Acetabularia acetabulum 

tonoplast transporters and, 

1m 

ascorbic acid biosynthesis 

and, 443 
roups 


e lipid 


biosynthesis and, 
Actin filaments 
guard cell signal 
transduction and, 63 
Actinidia spp 
cytokinin metabolism and 
action, 106 
Actinodaphne hookeri 
seed-storage lipid 
biosynthesis and, 352 
Activated methyl cycle 
one-carbon metabolism 
and, 127-28 
Active site metal clusters 
Mo-based nitrogenase and, 
269, 276-80 
Acy 1-ACP thioesterases 
seed-storage lipid 
biosynthesis and, 340-41 
Acyl groups 
seed-storage lipid 
biosynthesis and, 335-54 
Acyltransferases 
seed-storage lipid 
biosynthesis and, 342-44 
Adaptive significance 
circadian rhythms and, 
153-54 
Adenine-type cytokinins 
cytokinin metabolism and 
action, 91—94, 96 
Adenosine triphosphate 
(ATP) 
isoprene emission and, 
407 
plasma membrane 
H*-ATPases and, 832 
S-Adenosylhomocysteine 
one-carbon metabolism 
and, 127-28 


S-Adenosylmethionine 


one-carbon metabolism 
and, 127-28 
\DP-ribose 
cyclic 
guard cell signal 
transduction and, 
635-36 
Aerobic metabolism 
mitochondria and oxidative 
stress, 561-82 
Agmatine 
alkaloid biosynthesis and 
41, 52 
A erobac fertum tumefactens 
alkaloid biosynthesis and, 
51 
ascorbic acid biosynthesis 
and, 444 
cytokinin metabolism and 
action, 102, 106, 108 
fruit maturation and 
ripening, 732 
history of research, 1, 12, 
14, 16 
Ajmalacine 
alkaloid biosynthesis and, 
44 
Al 
organic anion exudation 
from roots and, 527, 533, 
540-43 
Aldonolactone 
dehydrogenases 
ascorbic acid biosynthesis 
and, 449-50 
Aldonolactone oxidases 
ascorbic acid biosynthesis 
and, 449-50 
Aleurone 
endosperm development 


and, 233, 251-55 


877 





878 SUBJECT INDEX 


gibberellin signaling and, 

67, 79-81 
Algae 

ascorbic acid biosynthesis 
and, 446-48 

macronutrient utilization 
and, 163-92 

plant phospholipases and, 
218 

Alkaloid biosynthesis 

benzylisoquinolone 
alkaloids, 36-41 

biochemistry of pathways 
31-45 

cell biology of pathways, 
31-45 

developmental regulation, 
45-47 

future research, 55 
inducible expression, 
4749 

introduction, 31-45 
metabolic engineering 
applications, 51-55 


miscellaneous alkaloids 


53-55 
nicotine, 41-43, 53 
polyamine derivatives, 

53 
promoter analysis, 49-51 
purine alkaloids, 43 
regulation of alkaloid 
biosynthetic genes, 45-51 
signal transduction, 47-49 
subcellular 
compartmentation of 
alkaloid biosynthetic 
enzymes, 43-45 
terpenoid indole alkaloids, 
31-36. 51-53 
tissue-specific localization 
45-47 
tropane alkaloids, 41-43, 
53 

Allium cepa 
metabolic NMR and, 513 

Altered function mutant 


gibberellin signaling and, 
70-71 


Alveolus 


endosperm development 
and, 241-46 
Amaranthus edulis 
molecular engineering of 
C4 photosynthesis and, 
300-1 
American Association for the 
Advancement of Science 
(AAAS) 
history of research, 24-25 
Amino acid substitution 
studies 
Mo-based nitrogenase and, 
282-85 
Amino acid transporters 
transporters for 
nitrogenous solutes and, 
659, 668-75 
Ammonium 
macronutrient utilization 
and, 165-74 
transporters for 
nitrogenous solutes and, 
659, 666-68 
AMT family 
transporters for 
nitrogenous solutes and, 
667-69 
a-Amylase 
gibberellin signaling and 
79-8 | 
Anabaena spp 


Mo-based nitrogenase and, 


270 


photosystem I and, 596-97 


Anabasine 
alkaloid biosynthesis and, 
52-53 
Angiosperms 
endosperm development 
and, 233-58 
Anion channels 
guard cell signal 


transduction and, 640—42 


organic anion exudation 


from roots and, 527—50 


Antibiotics 


history of research, 9 
Anticlinal cell wall deposition 
endosperm development 


22 
and, 233 


Antioxidants 


isoprene emission and, 
419-20 
mitochondria and oxidative 


stress. 561 82 


Antirrhinum spp 


fruit maturation and 
ripening, 731 
\Pases 
macronutrient utilization 
and, 187 
APC family 
transporters fo! 
nitrogenous solutes and, 
669 
Apoptosis 
ribosome-inactivating 
proteins and, 784—804 
Aquaporins 
tonoplast transporters and 
469, 480-85 
Arabidopsis thaliana 
alkaloid biosynthesis and 
36 
ascorbic acid biosynthesis 
and, 437-38, 440-41 
443-45, 449-56, 458 
circadian rhythms and 
139-54 
cohesion-tension and water 
uptake, 866 
cytokinesis and cell plate 


building, 759, 762-65, 


768-73 
cytokinin metabolism and 
action, 97-98, 102-7, 109 


defensive resin 


biosynthesis in conifers 
and, 711—12 


endosperm development 





fruit maturation and 


a we 
ripenin 25 


199 
gibberellin signaling and, 
6 s | 
guard cell signal 
transduct 1 and, 629-42, 
645—4 
macronutriet 

and, I¢ 

176 
molecular engineering of 

C,4 photosynthesis and, 


1 metabolism 
22, 126, 128-29 
nion exudation 


san 04 
ind, 532-33 


nd. 595-98. 


spholipases and, 


219-20, 


rembrane 
ises and, 817-35 
ion and, 315, 
395 ZO 
ipid 
; and, 341-42, 
1 353-54 
‘porters and, 
488 
transp 
nitrog s solutes and, 
Aromatic cytokinins 
ytokinin metabolism and 
action, 93, 95 
ARR gene 
macronutrient utilization 
and, | 
Ars gene 
macronutrient utilization 


and, 180, 185 


Arum maculatum 
mitochondria and oxidative 
stress, 576 
Arylsulfatase 
macronutrient utilization 
and, 180 
Ase lepias Syvriaca 
seed-storage lipid 
biosynthesis and, 345 
Ascorbate 
mitochondria and oxidative 
stress, 579-81 
Ascorbic acid 
biosy nthesis of 
aldonolactone 
dehydrogenases, 
449-50 
aldonolactone oxidases 
449-50 
algae, 446-48 
alternative pathways in 
plants to ascorbic acid 
454-56 
ascorbate biosynthetic 
enzymes, 443-46 
ascorbate-deficient A 
thaliana mutants, 
450-5] 
conclusions, 458—59 
control of ascorbate 
synthesis, 456-58 
conversion of 
GDP-L-Gal to L-Gal, 
444 
fungi, 446-50 
L-galactono-1,4-lactone 
dehydrogenase, 445-46 
I galactose 
dehydrogenase, 444-45 
GDP-D-mannose-3 
5-epimerase, 444 
GDP-D- 
pyrophosphorylase, 
444 
genetics, 450-51 
historical perspective, 


439-40 


JIBJECT INDEX 879 


introduction, 438 
mammals, 449-50 
D-mannose- 1-phosphate 
guanylyltransferase, 
444 
phosphomannose 
isomerase, 443-44 
phosphomannose 
mutase, 444 
plants, 449-50 
Smirnoff-Wheeler 
pathway of ascorbate 
biosynthesis, 440-43 
vicl gene, 451-54 
Aspergillus flavus 
ribosome-inactivating 
proteins and, 791 
Aspergillus nidulans 
ribosome-inactivating 
proteins and, 803-4 
transporters for 
nitrogenous solutes and, 
663 
Aspergillus niger 
organic anion exudation 
from roots and, 546 
Astelaria spp 
endosperm development 
and, 241 
Asymmetric cell divisions 
cytokinesis and cell plate 
building, 770-71 


Atriplex spp 


molecular engineering of 


C4 photosynthesis and, 
303 
Atropa belladonna 
alkaloid biosynthesis and, 
33, 46, 52 
Aureomycin 
history of research, 9 
Autoregulation 
gibberellin signaling and, 
69-70 
AUXINS 
history of research, 12, 14, 


21 





880 





Avena sativa 
alkaloid biosynthesis and, 
52 
history of research, 15, 21 
Azotobacter vinelandii 
Mo-based nitrogenase and 
270-71, 273, 286-87 


B 
B22E gene 
endosperm development 
and, 251 
Bacillus subtilis 
organic anion exudation 
from roots and, 546 
Bacteria 
defensive resin 
biosynthesis in conifers 
and, 693 
Mo-based nitrogenase and, 
270 
molecular engineering of 
C4 photosynthesis and, 
303, 307 
organic anion exudation 
from roots and, 528, 
545-46 
plant phospholipases and, 
213, 217-18 
plastid division and, 
315-27 
seed-storage lipid 
biosynthesis and, 341, 
348 
Badger Ordinance Works 
history of research, 8-9 
Balancing charges 
organic anion exudation 
from roots and, 544—45 
Ballooning 
cytokinesis and cell plate 
building, 751-74 
Bark beetles 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Barley 


SUBJECT INDEX 


gibberellin signaling and, 
74-75 
macronutrient utilization 
and, 168 
Basal bodies 
Chlamydomonas spp. and, 
363, 376-79 
BBE! promoter 
alkaloid biosynthesis and, 
50-51 
Benzophenanthridine 
alkaloid biosynthesis and, 
39 
Benzylisoquinolone alkaloids 
alkaloid biosynthesis and, 
29, 36-41 
(R,S)-Berbamunine 
alkaloid biosynthesis and, 
38 
Berberine 
alkaloid biosynthesis and, 
36-37, 39-40, 44, 47 
Berberis stolonifera 
alkaloid biosynthesis and, 
33, 38, 40 
Bet genes 
endosperm development 
and, 250 
Biological clocks 
circadian rhythms and, 
139-54 
“Biosynthetic” vesicles 
alkaloid biosynthesis and, 
29-55 
Biotechnology 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Biotic stress 
mitochondria and oxidative 
stress, 561-82 
Blue light signal transduction 
guard cell signal 
transduction and, 630 
Borago officinalis 
seed-storage lipid 
biosynthesis and, 346 


Bradyrhizobium japonicum 
Mo-based nitrogenase and, 
270 
Brassica juncea 
macronutrient utilization 
and, 184 
Brassica napus 
alkaloid biosynthesis and, 
52, 54 
cytokinin metabolism and 
action, 100 
endosperm development 
and, 242 
macronutrient utilization 
and, 173 
organic anion exudation 
from roots and, 531-32, 
536 
Brassica nigra 
macronutrient utilization 
and, 187-88 
Brassica spp 
macronutrient utilization 
and, 167 
molecular engineering of 
C4 photosynthesis and, 
303 
tonoplast transporters and, 
478 
Bryonia dioica 
ribosome-inactivating 
proteins and, 789, 802 
Budding 
cytokinesis and cell plate 
building, 751 
Bundle sheath cells 
molecular engineering of 
C4 photosynthesis and, 
306 
Butanol |-guard cell signal 
transduction and, 636 


C 
C4 photosynthesis 
molecular engineering of 
C4 enzymes in C3 
plants, 303-10 





SUBJECT INDEX 881 





C4 enzymes in C4 
plants, 300-3 
CO, pump, 302-3 
enzymes located in 
bundle sheath cells of 
C4 plants, 306 
enzymes located in 
mesophyll cells of C4 
plants, 303-6 
future research, 310 
introduction, 298-99 
NADP-ME enzyme, 309 
overproduction of C4 
enzymes in leaves of 
C; plants, 303-6 
PEPC gene, 307-8 
PEP-CK enzyme, 309 
physiological impacts of 
overproduction of C4 
enzymes in C; plants, 
307-9 
PPDK enzyme, 308-9 
rate-limiting reactions, 
300-2 
transgenic Cy, plants, 
302-3 
Ca** 
alkaloid biosynthesis and, 
49 
circadian rhythms and, 
142-43 
cytokinesis and cell plate 
building, 758, 764-65 
guard cell signal 
transduction and, 627-47 
mitochondria and oxidative 
stress, 561 
plant phospholipases and, 
213-16, 218 
plasma membrane 
H* -ATPases and, 817-35 
Ca**-ATPase 
tonoplast transporters and, 
469, 478 


Ca** -binding proteins 
tonoplast transporters and, 
485-86 


7 
+ 


Ca**/ H™ antiporter 
tonoplast transporters and, 
469, 478-79 
Cab gene 
molecular engineering of 
C4 photosynthesis and, 
3034, 306 
Cadaverine 
alkaloid biosynthesis and, 
52-53 
Caffeine 
alkaloid biosynthesis and, 
43 
Calendula officinalis 
seed-storage lipid 
biosynthesis and, 348 
California Institute of 
Technology (CalTech) 
history of research, 11-16 
Callose synthase 
cytokinesis and cell plate 
building, 751-74 
Camellia sinensis 
alkaloid biosynthesis and, 
33 
Camptotheca acuminata 
alkaloid biosynthesis and, 
31-32 
Camptothecin 
alkaloid biosynthesis and, 
31 
Candida albicans 
ascorbic acid biosynthesis 
and, 443, 447-49 
Carbon 
guard cell signal 
transduction and, 627-47 
isoprene emission and, 
407, 420 
metabolic NMR and, 499, 
508-11 
Carbon dioxide (CO>) 
circadian rhythms and, 
142 
guard cell signal 
transduction and, 627-47 
history of research, 6 


isoprene emission and, 
415-16 
Carbon dioxide (CO) pump 
molecular engineering of 
C4 photosynthesis and, 
302-3 
Carotenoids 
fruit maturation and 
ripening, 739 
Carpel development 
fruit maturation and 
ripening, 725 
Carpophilus spp. 
ribosome-inactivating 
proteins and, 791 
Casava 
history of research, 22 
Casparian bands 
cohesion-tension and water 
uptake, 863-65 
macronutrient utilization 
and, 171 
Cassia tora 
organic anion exudation 
from roots and, 532-33 
Catalase 
mitochondria and oxidative 
stress, 578-79 
Catalysis 
Mo-based nitrogenase and, 
272-73 
plant phospholipases and, 
213, 217-19, 221-22 
plasma membrane 
H*-ATPases and, 833 
Catharanthine 
alkaloid biosynthesis and, 
34 
Catharanthus roseus 
alkaloid biosynthesis and, 
31-32, 34-35, 45-48, 
50-52 
plant phospholipases and, 
213 
Cavitation 
cohesion-tension and water 
uptake, 847-68 





882 


SUBJECT INDEX 


Cedrus spp 
defensive resin 
biosynthesis in conifers 
and, 698 
Cell-cell recognition 
Chlamydomonas spp. and, 
363 
Cell cycle 
Chlamydomonas spp. and, 
363, 380-84 
cytokinesis and cell plate 
building, 754-55, 770-71 
endosperm development 
and, 233-58 
macronutrient utilization 
and, 190 
plastid division and, 


7 


315-2 
Cell entry 
ribosome-inactivating 
proteins and, 797-801 
Cell plate building 
cytokinesis and, 751 
Cell wall 


alkaloid biosynthesis and, 
29 


74 


Chlamydomonas spp. and, 
O08 

cytokinesis and cell plate 
building, 751-74 

endosperm development 
and, 233 

fruit maturation and 
ripening, 725, 738-39 

Central circadian oscillator 

circadian rhythms and, 
139, 148-51 


Centrioles 


Chlamydomonas spp. and, 


363-92 
Centripetal growth 
endosperm development 
and, 233 
Ceratocystis spp 
defensive resin 
biosynthesis in conifers 
and, 693 


Ceratodon purpureus 
seed-storage lipid 
biosynthesis and, 346 
Cereals 
endosperm development 
and, 233-58 
gibberellin signaling and, 
79-81 
Channeling 
seed-storage lipid 
biosynthesis and, 351-54 
Chara corallina 
tonoplast transporters and, 
476-77, 484 
“Chatt” cycle 
Mo-based nitrogenase and, 
281 
Chemical ecology 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Chenopodium spp 
circadian rhythms and, 152 
ribosome-inactivating 
proteins and, 796—97 
chi33 mutant 
endosperm development 
and, 251 
Chi8 gene 
macronutrient utilization 
and, 173 
Chlamydomonas reinhardtii 
macronutrient utilization 
and, 163, 165, 168-71, 
174-75, 177-78, 180-81, 
184-86, 190-91 
as model organism, 
366-68, 370-75, 
387, 389-91 


380-85, 


photosystem I and, 595-97, 
603, 606, 609, 612-14. 
616 

transporters for 
nitrogenous solutes and, 
663-64 

Chlamydomonas spp 


cell architecture and 


functional systems 
basal bodies, 376-79 
cell wall, 368 
chloroplasts, 369-75 
contractile vacuoles, 
368-69 
eyespot, 379-80 
flagella, 375-76 
mitochondria, 369 
nuclear genome, 368 
nucleus, 368 
osmotic regulation, 
758-69 
r nototaxis, 379-80 
ci ‘cadian rhythms, 154, 
387 
cytokinesis and cell plate 
building, 754, 757 
genus 
C. reinhardtii laboratory 
strains, 366-68 
taxonomy, 364-66 
introduction, 364 
light-mediated responses, 
386-87 
meiotic life cycle, 380-84 
mitotic life cycle, 380-84 
387-91 
nutrient uptake, 385-86 


molecular tool kit, 


physiological processes, 
385-87 
plant phospholipases and, 
218 
sexual cycle, 382-84 
sources of strains and 
information, 391-92 
tetrad analysis, 384 
vegetative cell growth, 
380-8 1 
Chlorella fusca 
metabolic NMR and, 511 
Chlorella pyrenoidosa 
ascorbic acid biosynthesis 
and, 444, 446 
Chloroplasts 
alkaloid biosynthesis and, 
29-55 





Chlamydomonas spp. and, 
363. 369-75 

one-carbon metabolism 
and, 126 

photosystem I and, 
593 


616 


plastid division and, 


315-27 


Cinchona officinalis 


alkaloid biosynthesis and, 
&% 
Cinnan am camphora 
ribosome-inactivating 
proteins and, 791 
Circadian rhythms 
adaptive significance, 
153-54 
basic model of plant 
circadian system, 141 
beginning of timing, 
151-52 
calcium, 142-43 
central circadian oscillator, 
148-5] 
lomonas spp., 387 
‘O> assimilation, 142 
conclusions, 154 
dedication, 140 
145—47 
gas exchange, 142 
143-45 
rhythms, 141-42 
hormones, 142 


imbibition, 148 


entrainment 


gene expression 
growth 


input, 145-4 
introduction, 140—4] 


movement rhythms, 
141-42 


multiple circadian clocks, 


ve feedback loop, 
148 
rhythmic outputs, 141-45 


single Myb 


domain-binding proteins, 


148—49 


stomatal aperture, 142 
temperature, 147-48 
TOC genes, 149-51 
Clarkia concinna 
defensive resin 
biosynthesis in conifers 
and, 711 
Climacteric ripening 
fruit maturation and 
ripening, 727 
Cloned guard cell K> channel 
genes 
guard cell signal 
transduction and, 632 
Cloning 
cytokinin metabolism and 
action, 89 
Clostridium pasteurianum 
Mo-based nitrogenase and, 
270-71 
Cluster root development 
organic anion exudation 
from roots and, 536 
cob gene 
Chlamydomonas spp. and, 
369 
Codeine 
alkaloid biosynthesis and, 
A 40 
Coenocyte 
endosperm development 
and, 233, 23641 
Cofactors 
photosystem I and, 593, 
598-99 
Cohesion-tension mechanism 
acquisition of water by 
roots and 
cavitation avoidance, 
849-50 
composite transport 
model of root, 863-65 
conclusions, 867-68 
essential features, 
84849 
gases dissolved in xylem 
sap, 853-54 


883 


SUBJECT INDEX 
gas-seeding theory, 
849-50 
heterogenous nucleation, 
853-54 
homogeneous 
nucleation, 852-53 
introduction, 848 
older evidence in favor 
of the cohesion-tension 
theory, 854-55 
pathways for water and 
solutes, 863 
physiological 
consequences of 
composite transport 
and role of cohesion 
tension, 865-67 
recent evidence against 
the cohesion-tension 
theory, 857-58 
recent evidence from 
pressure probe 
experiments in favor of 
the cohesion-tension 
sory, 858-60 
refilling mechanisms, 
860-61 
role of cohesion-tension 
during water 
acquisition and 
transport by roots, 
86-62 
Scholander-Hammel 
pressure bomb, 855-57 
tensile strength of water, 
849-52 
theoretical approaches, 
850-51 
vapor-seeding 
mechanisms, 852-53 
variable root hydraulic 
resistance, 862-63 
Colchicine 
alkaloid biosynthesis and, 
36 
Coleoptiles 


history of research, 15, 21 





884 


Columbamine 
alkaloid biosynthesis and, 
40 
Commelina spp 
guard cell signal 
transduction and, 636, 
640-41 
Compartmentation 
alkaloid biosynthesis and, 
29, 43-45 
metabolic NMR and, 499, 
505 
ribosome-inactivating 
proteins and, 798 
Complexes I-IV 
mitochondria and oxidative 
stress, 561-82 
Composite transport model of 
root 
cohesion-tension and water 
uptake, 863-65 
Conifers 
defensive resin 
biosynthesis and, 
689-718 
Conocephalum conicum 
tonoplast transporters and, 
484 
Conserved fatty acids 
seed-storage lipid 
biosynthesis and, 335-54 
Contractile vacuoles 
Chlamydomonas spp. and, 
368-69 
Conversions 
cytokinin metabolism and 
action, 96 
Coptis japonica 
alkaloid biosynthesis and, 
32—33, 38, 40, 47 
Corydalis vaginans 
alkaloid biosynthesis and, 
39 
Corynebacterium glutamicum 
molecular engineering of 
C4 photosynthesis and, 
303, 307 


SUBJECT INDEX 


p-Coumaric acid 
history of research, 21 
Coupling 
cytokinin metabolism and 
action, 103 
cp2 mutant 
endosperm development 
and, 254 
CPR gene 
alkaloid biosynthesis and, 
35, 49-50 
‘rambe abysinnica 
seed-storage lipid 
biosynthesis and, 353 
‘raterostiga plantagineum 
plant phospholipases and, 
213, 215-16 
‘repis spp 
seed-storage lipid 
biosynthesis and, 348 
‘rinkly4 gene 
endosperm development 
and, 233, 253-54, 258 
‘romakalin 
guard cell signal 
transduction and, 640 
‘rown gall 
history of research, 1, 12, 
14, 16 
‘ryphonectria parasitica 
fungal disease and, 2 
“ryptochrome 
circadian rhythms and, 
139-54 
‘ucurbita pepo 
ascorbic acid biosynthesis 
and, 458 
Culex pipines pallens 
ribosome-inactivating 
proteins and, 791 
Cuphea spp 


seed-storage lipid 


biosynthesis and, 340-44, 


352 
CUTI gene 
seed-storage lipid 
biosynthesis and, 349 


Cyanobacteria 
Mo-based nitrogenase and, 
270 
photosystem I and, 
593-616 
Cyclic ADP-ribose 
guard cell signal 
transduction and, 635 
Cyclic electron transfer 
photosystem I and, 611 
Cycloheximide 
alkaloid biosynthesis and, 
48 
cytokinin metabolism and 
action, 103 
‘yclotella cryptica 
ascorbic acid biosynthesis 
and, 447 
ylindrocapsa spp 
cytokinesis and cell plate 
building, 754 
‘ylindrotheca fusiformis 
cytokinesis and cell plate 
building, 757 
“ysteine 
macronutrient utilization 
and, 182-83 
“ytokinesis 
cell plate building and 
asymmetric cell 
divisions, 770-71 
building cell plate, 
759-63 


Ca-~ in cell plate 
formation, 764—65 


cytokinesis, 753-59 
cytoskeletal elements 
and phragmoplast 
formation, 755-56, 
delivery of cell plate 
vesicles. 760-61 
introduction, 752—53 
kinases in cytokinesis, 
758-59 
KNOLLE, 762-63 
maturation of cell plate, 
768-69 








meiotic division, 772 

mutations, 772-74 

orientation of cell 
division, 754—55 

origin of vesicles of 
building cell plate, 
759-60 

773-74 

phragmoplastin, 757-58 


perspectives, 


polysaccharides, 765-68 
preprophase band, 
54-55 

uncoupling of cell plate 
formation from nuclear 
division, 769-70 

Cytokinins 
metabolism and action 

action, 101-3 

adenine-type cytokinins, 
91-94. 96 


aromatic cytokinins, 93, 


05 

biosynthesis, 106 

conversions between 
cytokinin bases, 
nucleosides, and 
nucleotides, 96 

cytokinin oxidases, 
97~—98 

discovery and 
quantitation of 
metabolites, 95—96 

enzymes, 96-101 
future research, 108-9 

100-1 


G-protein coupled 


B-glucosidases 


receptor, 103 
genes, 96-101 
hydroxylase, 101 
implications, 103-8 
introduction, 90-91 
metabolites, 91—96 
miscellaneous 
modifications of 
adenine moiety, 97 
modifications of adenine 


ring, 91-92 


SUBJECT INDEX 885 





N°-isoprenoid side 
chain, 93-94, 97-101 
perception, 107-8 
phenylurea-type 
cytokinins, 92, 95 
phosphorelay signal 
transduction, 102-3 
zeatin 
O-glycosyltransferases, 
99-100 
zeatin isomerase, 101 
zeatin reductase, 101 
Cytoskeleton 
cytokinesis and cell plate 
building, 751-74 
endosperm development 
and, 233-58 
plastid division and, 315, 
317-27 
Cytosol 
alkaloid biosynthesis and, 
29-55 
defensive resin 
biosynthesis in conifers 
and, 700 
guard cell signal 
transduction and, 627-47 
mitochondria and oxidative 
stress, 566—67 
ribosome-inactivating 
proteins and, 799 
Cytotoxicity 
ribosome-inactivating 
proteins and, 785-804 


D 
2,4-D 
history of research, 16, 25 
D4H gene 
alkaloid biosynthesis and, 
45—46, 48 
D8 mutant 
gibberellin signaling and:, 
71-72 
dap mutant 
endosperm development 
and, 254 


Databases 
Chlamydomonas spp. and, 
363, 391-92 
Datura stramonium 
alkaloid biosynthesis and, 
33, 42 
metabolic NMR and, 512 
Deacetylvindoline 
alkaloid biosynthesis and, 
34-35 
Defensive resin biosynthesis 
in conifers 
bark beetle life cycle, 
692 
chemical ecology, 
693-96 
conifer-bark beetle 
interactions, 692-96 
conifer resin production, 
696-16 
future prospects, 716-18 
genomic intron/exon 
organization, 712-15 
introduction, 690-91 
microbial symbiosis, 693 
molecular genetics, 
707-8 
protein-based 
phylogenetics, 708-12 
Degradation 
isoprene emission and, 414 
organic anion exudation 
from roots and, 535 
Dehydrogenases 
mitochondria and 
oxidative stress, 
561-82 
dek! mutant 
endosperm development 
and, 253-54, 256 
Dendroctonus spp. 
defensive resin 
biosynthesis in conifers 
and, 692-96 
Deoxyxylulose 
5-phosphate/methy] 
erythritol 4-phosphate 





886 SUBJECT INDEX 


(DMAPP) 
isoprene emission and, 
407, 412-13 
Depurination 
ribosome-inactivating 
proteins and, 784-804 
Derepression 
gibberellin signaling and, 
67-83 
Desatoxyvindoline 
alkaloid biosynthesis and, 
34 
Desaturation 
seed-storage lipid 
biosynthesis and, 335, 
338 
Detoxification 
reactive Oxygen species 
mitochondria and 
oxidative stress, 
578-81 
Developmental regulation 
alkaloid biosynthesis and, 
45-47 
endosperm, 233-58 
fruit maturation and 
ripening, 725, 735-37 
gibberellin signaling and, 
69 
organic anion exudation 
from roots and, 536 
seed-storage lipid 
biosynthesis and, 337—39 
transporters for 
nitrogenous solutes and, 
659-80 
Diabrotica undecimpunctata 
howardii 
ribosome-inactivating 
proteins and, 791 
Diazotrophs 


Mo-based nitrogenase and, 


270 


Dihydrosanguarinine 
alkaloid biosynthesis and, 
44 
Dinitrogen reduction 


Mo-based nitrogenase and, 
269-88 
Diploidy 
endosperm development 
and, 233, 238 
Diterpenes 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Doxantha spp 
seed-storage lipid 
biosynthesis and, 345 
Drosophila spp 
cytokinesis and cell plate 
building, 


762, 773 
endosperm development 
and, 239-40, 243, 250 
Dry weight 
seed-storage lipid 
biosynthesis and, 335-54 
Drycoetes spp 
defensive resin 
biosynthesis in conifers 
and, 692 
dsc mutants 
endosperm development 
and, 256 
Dunaliella tertiolectra 
macronutrient utilization 
and, 191 
dwarf-!] mutant 
gibberellin signaling and:, 
77-78 
Dynamin 
cytokinesis and cell plate 


~ 


building, 751, 757-58 
E 
Early acceptors 
photosystem I and, 607-8 
Efflux systems 
nitrate 
transporters for 
nitrogenous solutes 
and, 665 
organic anion exudation 
from roots and, 540-45 


8th International Congress of 
Botany and Congress at 
Briancon 
history of research, 18-20 
Electron transfer 
Mo-based nitrogenase and, 
269, 275-80 
photosystem I and, 593, 
605-12 
Electron transport 
mitochondria and oxidative 
stress, 561-82 
Elongation 
macronutrient utilization 
and, 190 
seed-storage lipid 
biosynthesis and, 335, 
337-38, 350 
Embryo surrounding region 
endosperm development 
and, 233, 249-50 
emp mutants 
endosperm development 
and, 257 
Endomembrane nitrate 
transport 
transporters for 
nitrogenous solutes and, 
665-66 
Endoplasmic reticulum 
alkaloid biosynthesis and, 
29-55 
Endosperm development 
aleurone cells, 251-55 
alveolus formation, 241-46 
cell cycle arrest at end of 
coenocytic stage, 240-41 
cell fate specification 
249-57 
cell file development, 
246-49 
cellularization, 235-36, 
241-49 
coenocyte, 236-41 
differentiation, 249 
embryo surrounding 
region, 249-50 





SUBJECT INDEX 887 





future research, 257-58 

introduction, 234-35 

mitotic block release, 
246—49 

mitotic division, 236-37, 
239 

nuclear migration, 239 

phragmoplast, 236-37, 239 

radial microtubular 
systems, 241-46 

starchy endosperm cells, 
255-57 

summary, 257-58 

transfer cells, 250 

Endosymbionts 
plastid division and, 315, 


317-27 


ENHANCES program 
history of research, 1, 
26-27 
Entrainment 
circadian rhythms and, 
145-47 
Environmental cues 
isoprene emission and, 417 
macronutrient utilization 
and, 163, 165, 180, 185, 
192 
metabolic NMR and, 499, 
504 
organic anion exudation 
from roots and, 527, 536 
Eranthis hyemalis 
ribosome-inactivating 
proteins and, 791 
Erysiphe graminis 
ribosome-inactivating 
proteins and, 792 
Erythroascorbic acid 
ascorbic acid biosynthesis 
and, 437-59 
“Escape from light” 
hypothesis 
circadian rhythms and, 154 
Escherichia coli 
alkaloid biosynthesis and, 
35, 42-43 


ascorbic acid biosynthesis 
and, 444-45 
cytokinesis and cell plate 
building, 758 
mitochondria and oxidative 
stress, 566 
molecular engineering of 
C4 photosynthesis and, 
303 
plant phospholipases and, 
218 
ribosome-inactivating 
proteins and, 795 
seed-storage lipid 
biosynthesis and, 341, 
348 
transporters for 
nitrogenous solutes and, 
663 
Eschscholzia californica 
alkaloid biosynthesis and, 
33, 38-39, 44, 49, 51, 54 
Esr gene 
endosperm development 
and, 249-50 
etched mutant 
endosperm development 
and, 254 
Ethylene signal transduction 
fruit maturation and 
ripening, 725, 733-35 
Euglena gracilis 
ascorbic acid biosynthesis 
and, 447 
Eukaryotes 
photosynthetic 
macronutrient utilization 
and, 163-92 
Euphorbia lagascae 
seed-storage lipid 
biosynthesis and, 353 
Evolution 
defensive resin 
biosynthesis in conifers 
and, 689-718 
isoprene emission and, 
407, 423-27 


molecular engineering of 
C4 photosynthesis and, 
297-310 
plasma membrane 
H*-ATPases and, 818-19 
plastid division and, 315, 
317 
seed-storage lipid 
biosynthesis and, 346 
Excitation energy transfer 
photosystem I and, 604—5 
Exons 
defensive resin 
biosynthesis in conifers 
and, 712-15 
Expressed sequence tag data 
Chlamydomonas spp. and, 
363, 388-90 
Exudation 
organic anion 
roots and, 527-50 


Eyespot 


Chlamydomonas spp. and, 
379-80 


FE 
FAD genes 
seed-storage lipid 
biosynthesis and, 346-48 
FAE] gene 
seed-storage lipid 
biosynthesis and, 349, 
353 
Far gene 
macronutrient utilization 
and, 175 
fass mutant 
endosperm development 
and, 256 
FATA genes 
seed-storage lipid 
biosynthesis and, 340-41 
FATB genes 
seed-storage lipid 
biosynthesis and, 340-42, 
353 
Fatty acids 





888 


SUBJECT INDEX 


seed-storage lipid 
biosynthesis and, 335-54 
FeMo-cofactor 
Mo-based nitrogenase and, 
280-82 
Fermentation 
metabolic NMR and, 510 
Ferredoxin reduction 
photosystem I and, 593, 
610-11 
Fertilizers 
transporters for 
nitrogenous solutes and, 
659-80 
Fe-S clusters 
photosystem I and, 608 
fie mutant 
endosperm development 
and, 239 
fis mutant 
endosperm development 
and, 239 
Flagella 
Chlamydomonas spp. and, 
363. 375-76 
Flaveria bidentis 
molecular engineering of 
C4 photosynthesis and, 
300—3, 306, 309-10 
Fleshy fruits 
fruit maturation and 
ripening, 733 
Floral initiation 
gibberellin signaling and, 
81-82 
Flowering time 
circadian rhythms and, 
139-54 
Flux analysis 
hydrocarbon 
isoprene emission and, 407 
metabolic 
one-carbon metabolism 
and, 119, 130 
metabolic NMR and, 499, 
513-16 


Folate 


one-carbon metabolism 
and, 121, 123-27 
Forests 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Formaldehyde 
one-carbon metabolism 
and, 125-26 
Formate 
one-carbon metabolism 
and, 124, 126-27 
14-3-3 proteins 
plasma membrane 
H*-ATPases and, 817-35 
Fruits 
maturation and ripening 
Arabidopsis MADS-box 
genes, 731-32 
carotenoid 
accumulation, 729 
cell wall metabolism and 
softening, 738-39 
climacteric ripening, 727 
developmental 
regulation, 735-37 
ethylene signal 
transduction, 733-35 
genetic regulatory 
mechanisms, 727 
introduction, 726-27 
light signal transduction, 
739 
model systems, 728-31 
molecular analysis of 
fruit development, 
731-33 
non-climacteric 
ripening, 727 
practical importance, 
728 
regulation of gene 
expression, 739-40 
research opportunities, 
74041 
ripening of fleshy fruits, 
733 


scientific imporiance, 
728 
tomato fruit mass 
quantitative trait loci, 
732-33 
FstZ genes 
plastid division and, 315, 
317-27 
Fucus spp 
cytokinesis and cell plate 
building, 754-56 
Fungi 
ascorbic acid biosynthesis 
and, 437, 446-50 
defensive resin 
biosynthesis in conifers 
and, 689-718 
plant phospholipases and, 
220 
ribosome-inactivating 
proteins and, 784-804 
Fusarium spp 
ribosome-inactivating 
proteins and, 791 
Fusion 
vesicle 
cytokinesis and cell plate 


building, 751-74 


G 
GA-derepressible repressor 
model 
gibberellin signaling and 
73-74 
GAV/RGA family 
gibberellin signaling and, 
67-83 
-Galactono- 1 ,4-lactone 
dehydrogenase 
ascorbic acid biosynthesis 
and, 445-46 
-Galactose 
ascorbic acid biosynthesis 
and, 437-59 
-Galactose dehydrogenase 
ascorbic acid biosynthesis 
and, 444-45 





gar2-] mutant 
gibberellin signaling and, 
78 
Garcinia mangostana 
seed-storage lipid 
biosynthesis and, 340 
Gas exchange 
circadian rhythms and, 142 
guard cell signal 
transduction and, 627-47 
Gas seeding theory 
cohesion-tension and water 
uptake, 849-50 
GDP-b-mannose-3,5- 
epimerase 
ascorbic acid biosynthesis 
144 


GDP-D-pyrophosphorylase 


and, 


ascorbic acid biosy nthesis 
and, 444 
Gelonium multiflorum 
nbosome-inactivating 
proteins and, 789, 797 
Genetic engineering 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Genetic screens 
guard cell signal 
transduction and, 645-46 
Genomic intron/exon 
organization 
defensive resin 
biosynthesis in conifers 
and, 712-15 
Genomics 
Chian 


ydomonas spp. and, 


363. 368 
plasma membrane 
H* -ATPases and, 817-35 
ribosome-inactivating 
proteins and, 784-804 
George Washington Carver 
Research Foundation 
history of research, | 
Gibberellins 


a-amylase, 79-81 


altered function mutant, 
70-71 
Arabidopsis gai mutant, 
70-71 
autoregulation, 69-70 
barley, 74-75 
biochemistry, 75-76 
biosynthesis mutants, 69 
cereal aleurone, 79-81 
conclusions, 82-83 
deveiopment, 69 
floral initiation, 81-82 
GA-derepressible repressor 
model, 73-74 
GAU/RGA family of GA 
signal-transduction 
components, 70-77 
gibberellin deficiency, 
70-71 
O-GlcNAc transferase, 76 
GTP-binding protein 6 
subunit, 77-78 
history of research, 16 
identification of 
GA-signaling mutants, 70 
introduction, 68-69 
light, 69-70 
loss-of-function mutations, 
72-75 
maize d8, 71—72 
miscellaneous Arabidopsis 
genes in GA signaling, 
78-79 
N-terminal amino acid 
sequence, 71 
orthologs, 71-75 
pea, 74-75 
positive regulator, 77 
74-75 
rice dwarf-] mutant, 77-78 
SLY] gene, 77 
SPY protein, 76 
wheat Rht locus, 71 
Glibenclamide 


rice, 


guard cell signal 
transduction and, 
640 


SUBJECT INDEX 889 


Global nitrogen cycle 


Mo-based nitrogenase and, 
269-88 
Gluconobacter oxydans 
ascorbic acid biosynthesis 
and, 450 
B-Glucosidases 
cytokinin metabolism and 
action, 100-1 
Glu genes 
macronutrient utilization 
and, 178-79 
Glutamine:2-oxoglutarate 
aminotransferase 
macronutrient utilization 
and, 178-79 
Glutamine synthetase 
macronutrient utilization 
and, 177-78 
Glutathione 
macronutrient utilization 
and, 184 
mitochondria and oxidative 
stress, 561, 579-81 
Glutathione peroxidases 
mitochondria and oxidative 
stress, 580-81 
Glycine 
one-carbon metabolism 
and, 121, 123-24 
Glycine max 
cytokinin metabolism and 
action, 99 
Glyoxylate 
one-carbon metabolism 
and, 127 
Golgi-derived vesicles 
cytokinesis and cell plate 
building, 751-74 
Gossypium hirsutum 
tonoplast transporters and, 
475 
G proteins 
aikaloid biosynthesis and, 
49 
cytokinin metabolism and 
action, 103 





890 SUBJECT INDEX 


plastid division and, 315, 
317-27 
Gracilariopsis lemaneiformis 
metabolic NMR and, 502 
Graphium spp 
defensive resin 
biosynthesis in conifers 
and, 693 
Green algae 
Chlamydomonas spp. and, 
363-92 
Growth regulators 
history of research, 1, 12, 
14—16, 21 
GS genes 
macronutrient utilization 
and, 177-78 
GTPases 
plastid division and, 315, 
317-27 
GTP-binding proteins 
gibberellin signaling and, 
77-72 
Guard cell signal transduction 
ABC proteins, 640 
abscisic acid signaling, 
641-42 
abscisic acid-insensitive 
PP2C mutants, 639-40 
actin filaments, 631-32 
amplifying calcium signals 
by calcium-induced 
calcium release, 637 
anion channel regulation, 
640-42 
anion channels and abscisic 
acid-induced stomatal 
closure, 640-42 
[Ca-~ Jey: in stomatal 
closing, 634—35 
(Ca? * ley: IN stomatal 
opening, 635 
cloned guard cell K- 
channel genes, 632 
CO>-induced stomatal 
closing, 634 
cyclic ADP-ribose, 635 


cytosolic [Ca? a 
oscillations and stomatal 
closing, 638-39 

cytosolic calcium in guard 
cells, 634-35 

cytosolic factors that 
regulate inward-rectifying 
K; channels, 630-31 

early events in blue light 
signal transduction, 630 

future research, 646—47 

inositol 1 ,4,5-triphosphate, 
636 

introduction, 628-29 

light signal transduction 
and stomatal opening, 
629-32 

models for in channel roles 
in abscisic acid-induced 
stomatal closing, 633 

multiple physiological and 
abiotic stimuli induce 
stomatal closing, 633-34 

new genetic screens, 
645-46 

new guard cell signaling 
mutants and genetic 
approaches, 644-46 

okadaic acid-sensitive 
phosphatases, 641 

osmolarity, 643-44 

phosphatidic acid, 636-37 

phospholipase C, 636 

phospholipase D, 636-37 

phosphorylation, 642-43 

plasma membrane calcium 
channels and calcium 
influx, 637—38 

plasma membrane K;,,, 
channels, 642-44 

protein kinases, 640-41 

reverse genetics, 645-46 

second messenger systems 
regulating [(Ca*™ Jey, 
635-39 

syntaxins and abscisic acid 
signaling, 643 


temperature sensitivity, 
643-44 
transient K~ efflux 
currents, 644 
vacuolar Ca** release, 
635-36 
(R,R)-Guattegaumerine 
alkaloid biosynthesis and, 
38 
Guenther model 
isoprene emission and, 
421-22 
Gulliver transposon 
macronutrient utilization 
and, 175 
GUS reporter gene 
alkaloid biosynthesis and, 
49-50 
Gypsophilia elegans 
ribosome-inactivating 


proteins and, 795 


H 
H* -ATPases 
plasma membrane 

ATP binding site, 832 

catalytic mechanism, 
833 

conclusions, 835 

enzymology, 828 

evolution, 818-19 

gene family, 820-21 

H* -binding site(s), 
830--32 

introduction, 818 

Mg?* binding site, 
832-33 

phloem loading, 823-24 

physiological roles, 
821-26 

quaternary structure 

R-domain and 
intramolecular 
receptor, 833-34 

28 


a< 


regulation, 826 
solute uptake in roots, 
825 





SUBJECT INDEX 891 





structure-function 
relationships, 829-35 
tertiary structure, 
829-30 
up growing systems, 
825-26 
tonoplast transporters and, 
469 


H* -pyrophosphatase 


RR 
tonoplast transporters and, 
469 
H6H gene 
alkaloid biosynthesis and, 


88 


53 
Haemanthus spp 
endosperm development 
and, 242-43 
Hafnia alvei 
alkaloid biosynthesis and, 
s9 
Hansenula polymorpha 
transporters fo! 
nitrogenous solutes and, 
66! 
Heavy metals 
anion exudation 
33 


organic 
from roots and, 531 
HeLa (Henrietta Lacks) 
Project 
history of research, 
2324 
Helianthu 
endosperm development 


annuus 


241 


and, 
history of research, 12, 14, 
16. 18 
Helicoverpa armigra 
ribosome-inactivating 
proteins and, 791 


Henderson JHM, 1-27 
Heterogeneous nucleation 


9? 


cohesion-tension and water 
uptake, 853-54 
Higher plants 
one-carbon metabolism 
and, 119 
HMGR genes 


9 


alkaloid biosynthesis and, 
31 
Homogeneous nucleation 
cohesion-tension and water 
uptake, 852-53 
Honeycomb-like structure 
tubulovesicular 
cytokinesis and cell plate 
building, 751, 761-62 
Hor-2 gene 
endosperm development 
and, 255 
Hormones 
circadian rhythms and, 
142 
cytokinin metabolism and 
action, 89-109 
gibberellin signaling and, 
67-83 
guard cell signal 
transduction and, 627-47 
Host selection 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Hura crepitans 
ribosome-inactivating 
proteins and, 793-94 
Hydraulics 
cohesion-tension and water 
uptake, 847-68 
Hydrilla verticillata 
molecular engineering of 
C4 photosynthesis and, 
310 
Hydrocarbon flux 
isoprene emission and, 407 
Hydrogen peroxide (H2O>) 
mitochondria and oxidative 
stress, 561-82 
Hydroxylase 


cytokinin metabolism and 


action, 101 
Hydroxyl groups 
seed-storage lipid 
biosynthesis and, 335-54 
16-Hydroxytabernosine 


alkaloid biosynthesis and, 
34-35 
Hygrine 
alkaloid biosynthesis 
42 


Hyoscyamine 


and, 


alkaloid biosynthesis and, 
42-43 
Hyoscyamus muticus 
alkaloid biosynthesis 


52-53 


and, 


defensive resin 
biosynthesis in conifers 
and, 711 
Hyoscyamus niger 
alkaloid biosynthesis and, 
33, 43, 46, 52 


I 
Impatiens balsamica 
seed-storage lipid 
biosynthesis and, 348 
indeterminate] mutant 
endosperm development 
and, 240 
Indole-3-acetic acid 
history of research, 12, 
14-16, 21 
Indole glucosinolate 
alkaloid biosynthesis and, 
29 
Inducible expression 
alkaloid biosynthesis and, 
47-49 
Inositol 1 ,4,5-triphosphate 
guard cell signal 
transduction and, 636 
Insecticides 
ribosome-inactivating 
proteins and, 784-804 
Interconversion 
serine-glycine 
one-carbon metabolism 
and, 121, 123-24 
Internal antenna 
photosystem I and, 593, 
604-5 





892 


SUBJECT INDEX 


International Institute of 
Tropical Agriculture 
(Ibadan, Nigeria) 

history of research, 22 

Interzones 

endosperm development 
and, 233-58 
Introns 
defensive resin 
biosynthesis in conifers 
and, 712-15 
Inward-rectifying K> 
channels 
guard cell signal 
transduction and, 630-31 
Jon channels 
guard cell signal 
transduction and, 627-47 
tonoplast transporters and, 
469-68, 479-80 
Ips spp 
defensive resin 
biosynthesis in conifers 
and, 692-94 
Isoprene emission 
antioxidant, 419-20 
atmospheric chemistry, 
409-10 
benefits, 417—20 
biochemistry, 410-14 
carbon dioxide, 415-16 
costs vs benefits, 423-25 
degradation, 414 
de novo synthesis, 410-11 
DMAPP, 412-13 
environmental effects, 417 
evolution, 423-27 
excess energy and carbon 
420 
future research, 427 
Guenther model, 421-22 
inhibitors, 416—17 
introduction, 408-10 
isoprene synthase, 41 1—12 
isotopic fractionation, 413 
light, 415 


paleoclimate, 425-27 


photosynthesis, 415-17 
phylogenetics, 423 
physiology, 414-17, 
422-23 
regulation, 420-23 
relative rate of metabolism, 
414-15 
stomatal closure, 420 
temperature, 415 
thermotolerance 
hypothesis, 418-19 
wound signals, 417 
N®°-Isoprenoid side chain 
cytokinin metabolism and 
action, 93-94, 97-101 


J 
Jasmonic acid 
alkaloid biosynthesis and, 
47-48 
plant phospholipases and, 


216 D9 224 


K 
K 
plant phospholipases and, 
219 
K; channels 
guard cell signal 
transduction and, 630—32 
K.,, channels 
guard cell signal 
transduction and, 642-44 
Kalanchoé blossfeldiana 
tonoplast transporters and, 
484 
Kalanchoé daigremontiana 
organic anion exudation 
from roots and, 549 
KAS genes 
seed-storage lipid 
biosynthesis and, 341-42, 
345, 349 
KCS1] gene 
seed-storage lipid 
biosynthesis and, 349 
B-Ketoacy] synthases 


seed-storage lipid 
biosynthesis and, 341-42 
Kinases 
cytokinesis and cell plate 
building, 758-59 
Klebsiella pneumoniae 
Mo-based nitrogenase and, 
270-71, 278 
Kluyveromyces lactis 
organic anion exudation 
from roots and, 546 
KNOLLE syntaxin 
cytokinesis and cell plate 
building, 759, 762-63, 
165, 772 
L 
LeAmtl;1 gene 
macronutrient utilization 
and, 170 
Leaves 
guard cell signal 
transduction and, 627-4 


Lemna sp., 


“y 


one-carbon metabolism 
and, 127 
LeNrtl gene 
macronutrient utilization 
and, 173 
Lepidum sativum 
ascorbic acid biosynthesis 
and, 455 
Leptographium spp 
defensive resin 
biosynthesis in conifers 
and, 693 
Lesquerella fendleri 
seed-storage lipid 
biosynthesis and, 347 
Lhe gene 
macronutrient utilization 
and, 177 
Life cycle 
bark beetle 
defensive resin 
biosynthesis in conifers 
and, 692 





SUBJECT INDEX 893 





Chlamydomonas spp. and, 

380-84 
Light 

Chlamydomonas spp. and, 
363, 386-87 

circadian rhythms and, 
145-47 

gibberellin signaling and, 
69-70 

guard cell signal 
transduction and, 627-47 

isoprene emission and, 
415 

macronutrient utilization 
and, 163-92 

photosystem I and, 


593-616 


Light-harvesting complexes 


photosystem I and, 593, 
604 
Light signal transduction 
fruit maturation and 
ripening, 725, 739 
Lilium testaceum 
ascorbic acid biosynthesis 
and, 443 
Limnanthes spp 


seed-storage lipid 


biosynthesis and, 344-45, 


34849 
Lipid bodies 
seed storage lipid 
biosynthesis and, 339 
Lipid messengers 
plant phospholipases and, 
211-25 
Lipids 
seed-storage 
biosynthesis of, 335-54 
tonoplast transporters and, 
487 
Liquid waxes 
seed-storage lipid 
biosynthesis and, 350-51 
Localization 
alkaloid biosynthesis and, 
45-47 


Loganin 
alkaloid biosynthesis and, 
31, 51 
Loss-of-function mutations 
gibberellin signaling and, 
72-75 
Lotus spp. 
transporters for 
nitrogenous solutes and, 
664 
LtpI gene 
endosperm development 
and, 251 
Lupinus albus 
alkaloid biosynthesis and, 
45 
organic anion exudation 
from roots and, 531-32, 
536-38, 544 
Lycopersicon spp. 
fruit maturation and 
ripening, 729-30, 732—40 
Lysophospholipases 
plant phospholipases and, 
222-23 
M 
Macarpine 
alkaloid biosynthesis and, 
39, 48 
Macronutrient utilization 
photosynthetic eukaryotes 
and 
ammonium transport, 
165-69, 171-74 
arylsulfatase, 180 
cell cycle, 190 
cell division, 190 
Chlamydomonas 
reinhardtii, 175, 
180-81, 185-86 
conclusions, 191-92 
cysteines, 182-83 
elongation, 190 


environmental cues, 165, 


180, 185 
glutamine:2- 


oxoglutarate 
aminotransferase, 
178-79 
glutamine synthetase, 
177-78 
glutathione, 184 
introduction, 164—65 
methionines, 183-84 
nitrate, 174-77 
nitrate reductase, 175-77 
nitrite, 174-77 
nitrite reductase, 175-77 
nitrogen, 165-80 
nutrient limitation, 
188-91 
phosphatases, 185-87 
phosphate, 185-90 
phosphorus, 188-89 
photosynthesis, 190-91 
regulation, 179-80, 
184-85, 189-90 
RNases, 186-87 
sulfate, 180-82 
sulfur, 180-85 
MADS-box genes 
fruit maturation and 
ripening, 731-32 
Maize 
macronutrient utilization 
and, 168 
molecular engineering of 
C4 photosynthesis and, 
297-310 
organic anion exudation 
from roots and, 542-43 
plant phospholipases and, 
220 
Maize d8 locus 
gibberellin signaling and, 
71-72 
Mannose 
ascorbic acid biosynthesis 
and, 437-59 
D-Mannose- |-phosphate 
guanylyltransferase 
ascorbic acid biosynthesis 
and, 444 





894 


SUBJECT INDEX 


“Maternal-effect” mutants 
endosperm development 
and, 239 
Maturation 
cytokinesis and cell plate 
building, 768-69 
endosperm development 
and, 233 
fruit 
ripening and, 725-41 
Medea mutant 
endosperm development 
and, 239 
Megagametophyte 
endosperm development 
and, 233, 239 
Me gene 
molecular engineering of 
C4 photosynthesis and, 
306 
Meiosis 
Chlamydomonas spp. and, 
380-84 
cytokinesis and cell plate 
building, 772 
Membrane lipids 
seed-storage lipid 
biosynthesis and, 351—54 
Membrane remodeling 
plant phospholipases and, 
211-25 
men genes 
photosy stem I and, 599 
Mentha spicata 
defensive resin 
biosynthesis in conifers 
and, 711 
Mercurialis spp 
>ytokinin metabolism and 
action, 105 
Mesembryanthemum 
crystallinum 
molecular engineering of 
C4 photosynthesis and, 
304, 308 
ribosome-inactivating 
proteins and, 794 


tonoplast transporters and, 
475, 484 
Mesophy ll cells 
molecular engineering of 
C4 photosynthesis and, 
303-6 
Metabolic engineering 
alkaloid biosynthesis and, 
29, 51-55 
Metabolic NMR 
compartmentation, 505—7 
conclusions, 517 
exploring pathways and 
their operation, 507-13 
fermentation pathways, 
510 
intracellular environment, 
504-7 
introduction, 500-1 
metabolic flux, 513-16 
metabolic phenotypes 
499-517 
metabolic profiling, 
5034 
metabolite detection 
strategies, 501-3 
metabolite imaging, 
516-17 
mycorrhizal metabolism, 
513 
nitrogen metabolism, 
511-12 
nonphotosynthetic carbon 
metabolism, 509-10 
one-carbon metabolism, 
511 
phosphorylation, 512—13 
photosynthetic carbon 
metabolism, 508-9 
stable isotype labeling, 
502-3 
Metal-ion stress 
organic anion exudation 
from roots and, 538 
Metalloenzymes 
Mo-based nitrogenase and, 
269-88 


Methanol 
one-carbon metabolism 
and, 125 
Methionine 
macronutrient utilization 
and, 183-84 
one-carbon metabolism 
and, 127-28 
Methylene-interrupted double 
bond 
seed-storage lipid 
biosynthesis and, 335, 
346-48 
Methy! jasmonate 
alkaloid biosynthesis and, 
31, 38, 48-49 
S-Methylmethionine cycle 
one-carbon metabolism 
and, 128-29 
Methyl transfer 
one-carbon metabolism 
and, 119, 127-29 
7-Methylxanthine 
alkaloid biosynthesis and, 
43 
7-Methylxanthosine 
alkaloid biosynthesis and, 
43 
Mg-* 
isoprene emission and, 407 
Mo-based nitrogenase and, 
275 
plasma membrane 
H* -ATPases and, 832-33 
Microbial symbiosis 
defensive resin 
biosynthesis in conifers 
and, 693 
Microsomes 
seed-storage lipid 
biosynthesis and, 353 
Microtubular cytoskeleton 
endosperm development 
and, 233-58 
Microtubules 
cytokinesis and cell plate 
building, 751-54 





Migration 
endosperm development 


~ 


and, 233 239 
Mimosa pudica 
tonoplast transporters and, 
484-85 
Minority B 
Research Support 
program (MBRS) 
history of, 26 


iomedical 


Mirabilis expansa 
ribosome-inactivating 
proteins and, 791, 793, 
803 
Mitochondria 
Chlamydomonas spp. and, 
369 
one-carbon metabolism 
and, 121, 126, 130 
oxidative stress and 
alternative oxidase, 
$7772 
ascorbate, 579-81 
bound NAD(P), 570-71 
catalase, 578-79 
complex I, 567-70 
cytosolic factors, 566-67 
electron transport chain, 
563-70 
external NAD(P)H 
dehydrogenases, 
564—67 
ee NAD(P), 570-71 
579-81 
glutathione peroxidases, 


580-8 1 


glutathione, 


internal 
rotenone-insensitive 
NAD(P)H 
dehydrogenases, 
568-69 
introduction, 562-63 
miscellaneous matrix 
enzymes, 572 
molecular properties 
566-67 
NAD(P)H 


dehydrogenases, 
563-70 
NAD(P)H turnover in 
plant mitochondrial 
matrix, 570-72 
perspectives, 581-82 
reactive oxygen species, 
572-81 
substrate specificities, 
565 
superoxide dismutase, 
578-79 
total NAD(P), 570-71 
transhydrogenases, 
571-572 
Mitosis 
Chlamydomonas spp. and, 
380-84 
endosperm development 
and, 236-37, 239 
Mitotic block release 
endosperm development 
and, 246-49 
Mo-containing nitrogenase 
amino acid substitution 
studies, 282-85 
catalysis, 272-73 
electron transfer, 275-76 
FeMo-cofactor, 280-82 
future research, 287-88 
introduction, 270-71 
MgATP hydrolys sis, 275—7¢ 
75 
tisk 


MoFe protein, 2 v4 77 


nucleotides, 272 


. 
7 


So 
overview, 270-71 
P-clusters, 276-80 
substrate binding, 280-87 
substrate reduction, 280-87 
summary, 287-88 
switch I, 273-76 
Molecular engineering 
C, photosynthesis and, 
297-310 
Monophenols 
history of research, 21 


Monorhapidium braunii 


macronutrient utilization 


SU BIE Cc T INDEX 


895 


and, 175 
Monoterpenes 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Monounsaturated fatty acids 
seed-storage lipid 
biosynthesis and, 344—45 
“Monsters” 
Chlamydomonas spp. and, 
381 
Moricandia spp 
molecular engineering of 
C, photosynthesis and, 
303 
Mormordica charantia 
ribosome-inactivating 
proteins and, 789-99 
seed-storage lipid 
biosynthesis and, 348, 
351 
Morphinan alkaloids 
alkaloid biosynthesis and, 
39 
Morphine 
alkaloid biosynthesis and, 
36, 44, 47 
Movement rhythms 
circadian rhythms and, 
141-42 
Multiple circadian clocks 
circadian rhythms and, 
139, 152-53 
Mycorrhizal metabolism 
metabolic NMR and, 
513 
Myrsine laetevirens 
endosperm development 
and, 242 


N 
Na*/H* 
tonoplast transporters and, 
469, 479-80 
NADPH turnover 
mitochondria and oxidative 
stress, 561-82 


antiporter 





896 


SUBJECT INDEX 


NADP-isocitrate 
dehydrogenase 
mitochondria and oxidative 
stress, 561-82 
NADP-ME enyme 
molecular engineering of 
C4 photosynthesis and, 
309 
Nar2 genes 
macronutrient utilization 
and, 171 
National Institute of Science 
history of research, 25—26 
Negative feedback loop 
circadian rhythms and, 
148 
Nepentes alata 
transporters for 
nitrogenous solutes and 
670-71, 677 
Neurospora crassa 
macronutrient utilization 
and, 179 
mitochondria and oxidative 
stress, 565-66 
plasma membrane 
H* -ATPases and, 829 
tonoplast transporters and, 
471, 476 
Nia genes 
macronutrient utilization 
and, 175-77 
Nicotiana plumbaginifolia 
macronutrient utilization 
and, 173-74, 177 
metabolic NMR and, 502 
mitochondria and oxidative 
stress, 578 
molecular engineering of 
C4 photosynthesis and, 
30344 
plasma membrane 
H* -ATPases and, 
820-25, 827, 833 
transporters for 
nitrogenous solutes and, 
664 


Nicotiana rustica 
alkaloid biosynthesis and, 
53 
Nicotiana spp 
cytokinesis and cell plate 
building, 758 
Nicotiana sylvestris 
alkaloid biosynthesis and, 
48 
transporters for 
nitrogenous solutes and, 
670 
Nicotiana tabacum 
alkaloid biosynthesis and, 
33. §2 
ascorbic acid biosynthesis 
and, 449 
defensive resin 
biosynthesis in conifers 
and, 711 
mitochondria and oxidative 
stress, 578 
Nii genes 
macronutrient utilization 
and, 177, 179 
Nit2 gene 
macronutrient utilization 
and, 175 
Nitrate-nitrite porter family 
transporters fo! 
nitrogenous solutes and, 
663-64 
Nitrates 
macronutrient utilization 
and, 174-77 
transporters for 
nitrogenous solutes and, 
659, 661-65 
Nitrate reductase 
macronutrient utilization 
and, 175-77 
Nitrites 
macronutrient utilization 
and, 174-77 
Nitrite reductase 
macronutrient utilization 
and, 175-77 


Nitrogen 
macronutrient utilization 
and, 163, 165-80 
metabolic NMR and, 499, 
511-12 
molecular engineering of 
C4 photosynthesis and, 
297-310 
Nitrogenase 
Mo-based, 269-88 
Nitrogenous solutes 
transporters for uptake and 
partitioning of 
AAAP family, 669-72 
amino acid transporters, 
668-75 
ammonium transporters, 
666-085 
AMT family, 667-69 
APC family, 669 
endomembrane nitrate 
transport, 665-66 
future research, 678-80 
introduction, 660-61 
nitrate efflux systems, 
665 
nitrate-nitrite porter 
family, 663-64 
nitrate transporters, 
661-65 
peptide transporters, 
662-63. 675-77 
purine and 
purine-derivative 
transporters, 677 
vacuole, 675 
Non-climacteric ripening 
fruit maturation and 
ripening, 727 
Non-proton-pumping 
dehydrogenases 
mitochondria and oxidative 
stress, 561-82 
(S)-Norcoclaurine 
alkaloid biosynthesis and, 
37-38 


(S)-Norlaudanosoline 





alkaloid biosynthesis and, 
38 
Nrg gene 
macronutrient utilization 
and, 175 
Nrt2 genes 
macronutrient utilization 
and, 171 
N-terminal amino acid 
sequence 
segment missing 
gibberellin signaling 
and, 71 
Nuclear division 
cytokinesis and cell plate 
building, 769-70 
Nuclear magnetic resonance 
(NMR) 
metabolic, 499-517 
Nuclear membrane 
endosperm development 
ind, 2 33 
Nuclear migration 
endosperm development 


939 


and, 233 
Nucleic 
ribosome-inactivating 

proteins and, 784-804 
Nucleolus 


Chiamvydon 


acid scission 


onas spp. and, 


? 


368 


Nucleotide transduction 


Mo-based nitrogenase and, 


2732-74 


Nucieus 
Chlamydomonas spp. and, 
368 
Nutrient limitation 
macronutrient utilization 
and, 163, 188-91 
Nutrient uptake 
Chlamydomonas spp. and, 
3R5—R6 
organic anion exudation 
from roots and, 527—50 
plasma membrane 
H ATPases and, 817-35 


transporters for 
nitrogenous solutes and, 
659-80 


O 
Ochromonas danica 
ascorbic acid biosynthesis 
and, 447 
ODC gene 
alkaloid biosynthesis and, 
48, 53 
Oenothera biennis 
seed-storage lipid 
biosynthesis and, 346 
Oil seeds 
seed-storage lipid 
biosynthesis and, 335 
54 
Okadaic acid-sensitive 
phosphatases 
guard cell signal 
transduction and, 641 
ole mutants 
endosperm development 
and, 251 
Oleoresin 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Oncogenes 
alkaloid biosynthesis and, 
51 
One-carbon metabolism 
higher plants and 
activated methy | cycle, 


127-28 


S-adenosylhomocysteine, 


127-28 
S-adenosylmethionine, 
127-28 
C; folate 
interconversions, 
124-25 
enzymes, 120-23 
fluxes, 130 
folate-independent C 


reactions, 125-27 


897 


SUBJECT INDEX 


folate-mediated C, 
reactions, 121, 123-25 

formaldehyde, 125-26 

formate, 124, 126-27 


genes, 120-23 
glyoxylate, 127 
introduction, 120 
metabolism overview, 
120-21 
methanol, 125 
methionine, 127-28 
S-methylmethionine 
cycle, 128-29 
pools, 130 
serine-glycine 
interconversion, 121, 
123-24 
metabolic NMR and, 511 
Ophiostoma spp 
defensive resin 
biosynthesis in conifers 
and, 693 
ORCA gene 
alkaloid biosynthesis and, 
50 
Organelle fission 
plastid division and, 
315-27 
Organic anion exudation 
from roots 
Al?* tolerance, 533, 
540-43 
balancing charges, 
544-45 
cluster root 
development, 536 
degradation of organic 
anions in soil, 535 
efflux, 540-45 
environmental signals, 
536 
function, 529-33 
genetics, 545-49 
heavy metals, 531-33 
internal concentrations, 
538-39 
introduction, 528-29 





898 SUBJECT INDEX 


maize, 542-43 
manipulating organic 
acid biosynthesis 
545-48 
manipulating organic ion 
transport, 548-49 
measuring organic 
organic ion 
concentrations in soil 
solution, 534—35 
metabolism, 536-38 
metal-ion stress, 538 
miscellaneous nutrients, 
531-33 
miscellaneous systems, 
544 
modeling organic ion 
concentrations in soils, 
534 
phosphorus, 530-31, 
536-38 
proteins, 543-44 
regulation, 535-45 
rhizosphere, 534—35 
root development, 536 
summary, 549-50 
wheat, 540-42 
Ortho-diphenols 
history of research, 21 
Orthologs 
gibberellin signaling and, 
71-72, 74-75 
Osmolarity 
Chlamydomonas spp. and, 
368-69 
guard cell signal 
transduction and, 643-44 
Ostrinia nubilalis 
ribosome-inactivating 
proteins and, 792 
Oxalate 
ascorbic acid biosynthesis 
and, 437-59 
Oxidases 
mitochondria and oxidative 
stress, 561-82 


Oxidative stress 


mitochondria and, 561-82 
Oxirane groups 
seed-storage lipid 
biosynthesis and, 335-54 
Oxygen 
macronutrient utilization 
and, 163 
mitochondria and oxidative 
stress, 561-82 


P 
P700 primary electron donor 
photosystem I and, 593, 
605-10 
Paleoclimate 
isoprene emission and, 
425-27 
Palmatine 
alkaloid biosynthesis and, 
36, 39 
’anicum spp 
molecular engineering of 
C4 photosynthesis and, 
303-6 
Papaver somniferum 
alkaloid biosynthesis and, 
32-33, 36, 38, 40, 52 
endosperm development 
and, 243 
araserianthes falcataria 
organic anion exudation 
from roots and, 532, 538 
Partitioning 
transporters for 
nitrogenous solutes and, 
659-80 


P-clusters 


Mo-based nitrogenase and, 


276-80 
Pdk gene 
molecular engineering of 
C4 photosynthesis and, 
304-5 
Pea 
gibberellin signaling and, 
74-75 


Peganum harmala 


alkaloid biosynthesis and, 
52, 54 
PEPC gene 
molecular engineering of 
C4 photosynthesis and, 
307-8 
PEP-CK enzyme 
molecular engineering of 
C4 photosynthesis and, 
309 
Peptide transporters 
transporters for 
nitrogenous solutes and, 
659, 662-63, 675-77 
per-1 mutant 
endosperm development 
and, 251 
-etunia spp 
mitochondria and oxidative 
stress, 578 
pfc mutant 
endosperm development 
and, 254 
Phaseolus coccineus 
circadian rhythms and, 152 
Phaseolus lunatus 
cytokinin metabolism and 
action, 99 
Phaseolus vulgaris 
circadian rhythms and, 152 
cytokinin metabolism and 
action, 95, 99, 101, 106 
endosperm development 
and, 242 
isoprene emission and, 
414 
Phenols 
history of research, 21 
Phenotype 
metabolic NMR and, 
499-517 
Phenylalanine 
alkaloid biosynthesis and, 
52, 55 


Phenylurea-type cytokinins 
cytokinin metabolism and 
action, 92, 95 





SUBJECT INDEX 899 





Pheromone signaling 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Phloem loading 
plasma membrane 
H* -ATPases and, 823-24 
pho mutants 
macronutrient utilization 
and, 187-88 
Phosphatases 
macronutrient utilization 
and, 185-87 
Phosphate 
macronutrient utilization 
and, 163, 185, 186-90 
Phosphatidic acid 
guard cell signal 
transduction and, 636—37 
Phospholipases 
cellular functions, 222 
conclusions, 224—25 
introduction, 211-13 
lysophospholipases, 
222-23 
network of phospholipases 
in cellular function, 224 
phospholipase A; , 222-23 
phospholipase A> 
catalysis, 221-22 
cellular functions, 222 
identification, 221-22 
subfamilies, 220-21 
phospholipase B, 222-23 
phospholipase C 
cataly sis, 217-19 
cellular functions, 
219-20 
regulation, 217-19 
subfamilies, 216—17 
phospholipase D 
activation, 214-15 
catalysis, 213 
cellular functions, 
215-16 
regulation, 214-15 
subfamilies, 213 


substrate specificity, 
213-14 
Phosphomannose isomerase 
ascorbic acid biosynthesis 
and, 443-44 
Phosphomannose mutase 
ascorbic acid biosynthesis 
and, 444 
Phosphorelay signal 
transduction 
cytokinin metabolism and 
action, 102-3 
Phosphorus 
macronutrient utilization 
and, 188-89 
organic anion exudation 
from roots and, 527, 
530-31, 536-38 
Phosphorylation 
guard cell signal 
transduction and, 642-43 
metabolic NMR and, 
512-13 
Photoperiodism 
circadian rhythms and, 
139-54 
Photorespiration 
one-carbon metabolism 
and, 119 
Photosynthesis 
C4 
molecular engineering 
of, 297-310 
Chlamydomonas spp. and, 
363 
guard cell signal 
transduction and, 627-47 
isoprene emission and, 
407, 415-17 
metabolic NMR and, 
508-9 
photosystem I and, 
593-616 
plastid division and, 
315-27 


Photosynthetic eukaryotes 
macronutrient utilization 


and, 163-92 


Photosystem I 


biogenesis, 614-15 

conclusions, 615-16 

cyclic electron transfer, 
611-12 

dynamics, 612-15 

early acceptors, 607-8 

electron transfer pathway, 
605-12 

energy transfer pathways, 
599-604 

excitation energy transfer, 
604-5 

Fe-S clusters, 608 

ferredoxin reduction, 
610-11 

internal antenna, 604—5 

introduction, 594 

light-harvesting 
complexes, 604 

P700, 605-10 

physiology, 612-15 

plastocyanin, 608-10 

protein cofactors, 598-99 

protein subunits, 598 

architecture, 594-95 
functions, 595-98 

redox, 609-11 

regulation of relative level, 
612-14 


Phototaxis 


Chlamydomonas spp. and, 
363, 379-80 


Phragmoplastin 


cytokinesis and cell plate 
building, 751, 757-58 


Phragmoplasts 


cytokinesis and cell plate 
building, 751-74 
endosperm development 
and, 233, 236-37, 
239 


Physcomitrella spp. 


cytokinin metabolism and 
action, 97 


Phytotron 





900 SUBJECT INDEX 


history of research, 14-15, 
20-22 
Picea spp 
defensive resin 
biosynthesis in conifers 
and, 690, 694, 696-97 
isoprene emission and, 424 
Pichia spp 
cytokinin metabolism and 
action, 98 
pilz mutant 
endosperm development 
and, 240 
Pinus spp 
defensive resin 
biosynthesis in conifers 
and, 690, 697 
Pistia stratiotes 
ascorbic acid biosynthesis 
and, 442 
Pisum spp 
guard cell signal 
transduction and, 631, 
640-42 
transporters for 
nitrogenous solutes and, 
670 
“Pitching out” 
defensive resin 
biosynthesis in conifers 
and, 697 
Plantago major 
plasma membrane 
H* -ATPases and, 824 
Plasma membrane 
guard cell signal 
transduction and, 642-44 
H*-ATPases and, 817-35 
transporters for 
nitrogenous solutes and, 
659-80 
Plasmids 
Chlamydomonas spp. and, 
363 
Plastid division 
evolutionary origin of 
division apparatus, 317 


introduction, 316 
morphological aspects, 
316-17 
Plastocyanin 
photosystem I and, 608-10 
Plastocyanin-ferredoxin- 
oxidoreductase 
photosystem I and, 
593-616 
Ploidia interpunctella 
ribosome-inactivating 
proteins and, 792 
PMT gene 
aikaloid biosynthesis and, 
48 
Polio evaluation trials 
history of research, 1, 
23-24 
Polyamine derivatives 
alkaloid biosynthesis and, 
53 
Polygonum spp 
endosperm development 
and, 239 
Polyphenols 
history of research, 
21 
Polysaccharides 
cytokinesis and cell plate 
building, 751, 765-68 
Polyunsaturated fats 
seed-storage lipid 
biosynthesis and, 339, 
346 
Pools 
one-carbon metabolism 
and, 130 


Positional signaling 


endosperm development 
and, 233 
Positive regulation 
gibberellin signaling and, 
Potato 
molecular engineering of 
C4 photosynthesis and, 
297-310 


plant phospholipases and, 
217, 220 
PP2C mutants 
guard cell signal 
transduction and, 639-40 
Ppc genes 
molecular engineering of 
C4 photosynthesis and, 
303-6 
PPDK enzyme 
molecular engineering of 
C4 photosynthesis and, 
308-9 
Preprophase band 
cytokinesis and cell plate 
building, 754—55 
Pressure probe 
cohesion-tension and water 
uptake, 847, 855-60 
Prokaryotes 
plastid division and, 315, 


317 el 


Protein-based phylogenetics 
defensive resin 
biosynthesis in conifers 
and, 708-12 
Protein kinases 
guard cell signal 
transduction and, 640-41 
Protein synthesis inhibitor 
ribosome-inactivating 
proteins and, 785-804 
Protoberberine 
alkaloid biosynthesis and, 
39 
Proton pump 
mitochondria and oxidative 
stress, 561 
plasma membrane 
H* -ATPases and, 817-35 
tonoplast transporters and, 
469-88 
Protopine 
alkaloid biosynthesis and, 
39 
Frotothec a moriformis 


ascorbic acid biosynthesis 





901 


SUBJECT INDEX 


and, 446 Resin biosynthesis 
Pseudomonas aeruginosa Radial microtubular systems in conifers 
ascorbic acid biosynthesis endosperm development defensive, 689-718 
and, 233, 241-46 (S)-Reticuline 
alkaloid biosynthesis and, 


and, 443, 445 
organic anion exudation Ranunculus scleratus 
from roots and, 547 endosperm development 40, 44 
Pseudotsuga menzesii and, 242-43 Retrograde transport 
defensive resin Rauwolfia serpentina ribosome-inactivating 
biosynthesis in conifers alkaloid biosynthesis and, proteins and, 800 
and, 697 32, 34 Reverse genetics 
psrl mutant rbcS gene guard cell signal 
macronutrient utilization macronutrient utilization transduction and, 645-46 
and, 189-90 and, 177 Rhizoctonia solani 
Purines molecular engineering of ribosome-inactivating 
C4 photosynthesis and, proteins and, 792 
Rhizophagus spp 


alkaloid biosynthesis and, 
303 
defensive resin 


43 
ribosome-inactivating R-domain 
proteins and, 784-804 plasma membrane biosynthesis in conifers 
H* -ATPases and, 833 and, 696 
Rhizosphere 


transporters for 
nitrogenous solutes and, REACH-OUT program 
organic anion exudation 


34 


659, 677-78 history of research, 26 
Putrescine Reactive oxygen species from roots and, 527-50 
alkaloid biosynthesis and, macronutrient utilization Rhodococcus fascians 
41-42, 46, 48, 52-53 and, 163 cytokinin metabolism and 
erophilum mitochondria and oxidative action, 98 
Rhodospirillum rubrum 


stress. 561-82 
Mo-based nitrogenase and, 


Receptors 


Pyrobacu in 
tonoplast transporters and, 
270 


476 
cytokinin metabolism and 
tonoplast transporters and, 


Pythium spp 
inactivating action, 89, 103 
476 


79] 


ribosome 
plasma membrane 


H* -ATPases and, 833-34 Rht mutant 


PZE40 gene 
endosperm development ribosome-inactivating gibberellin signaling and, 
proteins and, 799-800 71-72 


proteins and, 


and, 251 
Recombinant DNA Ribes nigrum 
Q technology seed-storage lipid 
Quantitative trait loci molecular engineering of biosynthesis and, 346 
fruit maturation and C4 photosynthesis and, 28S Ribosomal RNA 
297-310 ribosome-inactivating 
proteins and, 785-804 


729 22 
4 $4 


ripening 
Quaternary structure Redox 
plasma membrane isoprene emission and, 407 Ribosome-inactivating 
H* -ATPases and, 829 Mo-based nitrogenase and, proteins (RIPs) 
Quercus spp 269-88 antiviral activity, 796-97 
isoprene emission and, photosystem I and, 593, background, 786-87 
424 609-11 classification, 787-89 
Quinine Refilling mechanisms compartmentalized RIPs, 
alkaloid biosynthesis and, cohesion-tension and water 798 
uptake, 860-61 cytosolic RIPs, 799 


3] 





902 


SUBJECT INDEX 


entry into cells, 797-801 
future research, 804 
introduction, 786 
membrane interactions, 
799-800 
miscellaneous RIP 
enzymatic activities, 
794—96 
physiological 
manifestations of RIP 
activity, 801-4 
purpose in plants, 791-94 
receptor interactions, 
799-800 
retrograde transport, 800 
ribosome susceptibility to 
RIP inactivation, 789-791 
secreted RIPs, 798 
Rice 
gibberellin signaling and, 
74-75 
macronutrient utilization 
and, 167 
molecular engineering of 
C4 photosynthesis and, 
297-310 
Rice dwarf-] mutant 
gibberellin signaling and, 
77-78 
Ricinus communis 
defensive resin 
biosynthesis in conifers 
and, 711 
ribosome-inactivating 
proteins and, 786 
seed-storage lipid 
biosynthesis and, 347, 
351, 353 
transporters for 
nitrogenous solutes and, 
669-70. 674 
Ring structures 
plastid division and, 
315-27 
Ripening 
fruit 
maturation and, 725—4] 


rmll] mutant 
macronutrient utilization 
and, 190 
Rnases 
macronutrient utilization 
and, 186—87 
Roots 
cohesion-tension and water 
uptake, 847-68 
organic anion exudation 
and, 527-50 
plasma membrane 
H*-ATPases and, 825 
Rosa spp 
seed-storage lipid 
biosynthesis and, 345 
Rosin 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Rotenone 
mitochondria and oxidative 
stress, 561 
Ryanodine 
guard cell signal 
transduction and, 636 


S 


Saccharomyces cerevisiae 


alkaloid biosynthesis and, 
52 

ascorbic acid biosynthesis 
and, 447-50 

mitochondria and oxidative 
stress, 565, 568 

organic anion exudation 
from roots and, 544-46 

seed-storage lipid 
biosynthesis and, 346 

tonoplast transporters and, 
476, 479 

transporters for 
nitrogenous solutes and, 
680 


Sac genes 


macronutrient utilization 
and, 185 


Sagan C, 17-18 
Salutaridine 
alkaloid biosynthesis and, 
40 
SAMS gene 
alkaloid biosynthesis and, 
48 
Saneguinaria canadensis 
alkaloid biosynthesis and, 
39 
Sanguinarine 
alkaloid biosynthesis and, 
36, 39. 4749 
a@-Sarcin loop 
ribosome-inactivating 
proteins and, 784-804 
Saturated fatty acids 
seed-storage lipid 
biosynthesis and, 339-44 
Schizosaccharomyces pombe 
cytokinesis and cell plate 
building, 754, 758 
Scholander-Hammel pressure 
bomb 
cohesion-tension and water 
uptake, 855-57 
Sclerotinia sclerotiorum 
ascorbic acid biosynthesis 
and, 447-48 
Scolytus spp 
defensive resin 
biosynthesis 1n conifers 
and, 692 
Scopolamine 
alkaloid biosynthesis and, 
46, 52-53 
(S)-Scoulerine 
alkaloid biosynthesis and, 
39 
Sechium edule 
ribosome-inactivating 
proteins and, 798 
Secologanin 
alkaloid biosynthesis and, 
31, 34, 52 
Second messengers 


guard cell signal 





transduction and, 635-39 
plant phospholipases and, 
211-25 
Secondary metabolites 
alkaloid biosynthesis and, 
29-55 
Seed-storage lipids 
biosynthesis of 
acyl-ACP thioesterases, 
34041 
acyl chain elongation, 
337-38 
acyltransferases, 342-44 
channeling to 
membranes and 
triglycerides, 351-54 
conclusions 
desaturation, 
introduction, : 
B-ketoacyl synthases, 
341-42 
lipid bodies, 339 
liquid waxes, 350-51 
methylene-interrupted 
double bond, 346-48 
miscellaneous 
mechanisms, 344 
monounsaturated fatty 
344-45 
polyunsaturated fats 
339 346 


| 22 
release, 338 


acids 


saturated fatty acids, 
3390_44 
termination, 338 
triacylglycerols, 337-: 
very long chain fatty 
acids, 348—49 
Selenastrum minitum 
macronutrient utilization 
and, 188 
Sequoia sempervirens 
defensive resin 
biosynthesis in conifers 
and, 697 
Serine-glycine 


interconversion 


one-carbon metabolism 
and, 121, 123-24 
Serotonin 
alkaloid biosynthesis and, 
29, 52-53 
Serpentine 
alkaloid biosynthesis and, 
44 
Sesquiterpenes 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Sexual cycle 


Chlamydomonas spp. and, 


382-84 
SGD gene 
alkaloid biosynthesis and, 
47 
Shikimate 
alkaloid biosynthesis and, 
29, 52 
shi mutation 
gibberellin signaling and, 
78 
Signal transduction 
alkaloid biosynthesis and, 
29-30, 47-49 
cytokinin metabolism and 
action, 89, 102-3 
endosperm development 
and, 233 
fruit maturation and 
ripening, 725 
gibberellin signaling and, 
67-83 
guard cells and, 627-47 


Mo-based nitrogenase and, 


273-74 

plant phospholipases and, 
211-25 

transporters for 
nitrogenous solutes and, 
659-80 

Silene vulgaris 

tonoplast transporters and, 

480 


Simmondsia chinensis 


SUBJECT INDEX 


903 


seed-storage lipid 
biosynthesis and, 348, 
350 
Single Myb domain-binding 
proteins 
circadian rhythms and, 
148-49 
Sitophilus zeamais 
ribosome-inactivating 
proteins and, 791 
slender mutation 
gibberellin signaling and, 
74 
SLY] gene 
gibberellin signaling and, 
77 


Smirnoff-Wheeler pathway 


ascorbic acid biosynthesis 
and, 440-43 
Softening 
cell wall 
fruit maturation and 
ripening, 738-39 
Soil 
organic anion exudation 
from roots and, 527-50 
Solanum tuberosum 
alkaloid biosynthesis and, 
mt 
transporters for 
nitrogenous solutes and, 
670 
Solute uptake 
plasma membrane 
H* -ATPases and, 825 
Sorghum spp. 
molecular engineering of 
C4 photosynthesis and, 
304 
Soybean 
macronutrient utilization 
and, 168 
molecular engineering of 
C4 photosynthesis and, 
297-310 
plant phospholipases and, 
217 





904 SUBJECT INDEX 


Specificity 
endosperm development 
and, 233, 249-57 
plant phospholipases and 
213-14 
Sphacelaria spp 
cytokinesis and cell plate 
building, 757 
Sphagnum fallax 
metabolic NMR and, 511 
Spodoptera frugiperda 
ribosome-inactivating 
proteins and, 792 
SPY protein 
gibberellin signaling and, 
76 
Stable isotope labeling 
metabolic NMR and, 499, 
502-3 
Starchy endosperm 
endosperm development 
and, 233, 255-57 
Star-shaped body 
cytokinesis and cell plate 
building, 751, 761-62 
Starvation 
macronutrient utilization 
and, 163, 180-81, 185-91 


Stelidota germinata 


riLosome-inactiv ating 


proteins and, 791 
Stems 
guard cell signal 
transduction and, 627-47 
Stomatal aperture 
circadian rhythms and, 142 
Stomatal closure 
isoprene emission and, 420 
Stomatal pores 
guard cell signal 
transduction and, 627-47 
Storage tissues 
seed-storage lipid 
biosynthesis and, 335-54 
STR/ gene 
alkaloid biosynthesis and, 
47, 49-51, 53 


Streptomyces 


thermoautotrophicus 
Mo-based nitrogenase and, 
270 
Stress 
organic anion exudation 
from roots and, 527, 538 
oxidative 
mitochondria and, 
561-82 
Strictosidine 
alkaloid biosynthesis and, 
34, 52-53 
Structure-function 
relationships 
plasma membrane 
H*-ATPases and, 829-35 
Strychnine 
alkaloid biosynthesis and, 
31 
Stylosanthes spp 
macronutrient utilization 
and, 168-69, 181 
Subcellular 
compartmentation 
alkaloid biosynthesis and, 
29, 43-45 
Substrate binding/reduction 
Mo-based nitrogenase and, 
269, 280-87 
Substrate specificity 
mitochondria and oxidative 
stress, 565 
plant phospholipases and, 
213-14 
Sugarcane 
molecular engineering of 
C4 photosynthesis and, 
297-310 
Sulfate 
macronutrient utilization 
and, 180-82 
Sulfur 
macronutrient utilization 
and, 163, 180—85 
Sultr genes 


macronutrient utilization 


and, 181-82 
Superoxide dismutase 
mitochondria and oxidative 
stress, 578-79 
Survival 
guard cell signal 
transduction and, 627-47 
Sweet potato 
history of research, 22 
Switch I/II motifs 
Mo-based nitrogenase and, 
273-76 
Symbiosis 
microbial 
defensive resin 
biosynthesis in conifers 
and, 693 
Synechocystis spp 
circadian rhythms and, 
153-54 
photosystem I and, 596-97, 
599. 603. 605-6. 609-12. 
614-16 
Syntaxins 
cytokinesis and cell plate 
building, 759, 762-63, 
765, 772 
guard cell signal 


transduction and, 643 


T 
Tabernosine 
alkaloid biosynthesis and, 
34-35 
tan! mutant 
endosperm development 
and, 256 
Taxonomy 
Chlamydomonas spp. and, 
364-66 
Taxus spp 
defensive resin 
biosynthesis in conifers 
and, 708, 710, 712 
TDC gene 
alkaloid biosynthesis and, 
31, 47-51, 53-55 





SUBJECT INDEX 905 





T-DNA knockouts 
plasma membrane 
H* -ATPases and, 817-35 
Temperature 
circadian rhythms and, 
147-48 
guard cell signal 
transduction and, 627-47 
isoprene emission and, 
407, 415 
Tensile strength 
cohesion-tension and water 
uptake, 849-52 
Termination 
seed- storage lipid 
biosynthesis and, 338 
Terpenoid indole alkaloids 
alkaloid biosynthesis and, 
29, 31-36, 51-53 
Tertiary structure 
plasma membrane 
H*-ATPases and, 829-30 
Tetrad analysis 
Chlamydomonas spp. and, 
384 
Tetrahydrofolate 
one-carbon metabolism 
and, 120-27, 130 
Thalassiosira weissflogii 
macronutrient utilization 
and, 191 
Thalictrum spp 
alkaloid biosynthesis and, 
32 38-40 
Theobromine 
alkaloid biosynthesis and, 
43 
Thermotolerance hypothesis 
isoprene emission and, 
407, 418-19 
Thuja plicata 
defensive resin 
biosynthesis in conifers 
and, 697 
Thunbergia alata 
seed-storage lipid 
biosynthesis and, 345 


Thylakoids 
alkaloid biosynthesis and, 
29-55 
photosystem I and, 
593-616 
Tip growing systems 
plasma membrane 
H* -ATPases and, 825-26 
Tissue-specific localization 
alkaloid biosynthesis and, 
45-47 
titan-] mutant 
endosperm development 
and, 240 
Tobacco 
alkaloid biosynthesis and, 
48-49, 52-53 
history of research, 6, 12 
macronutrient utilization 
and, 167, 178 
molecular engineering of 
C4 photosynthesis and, 
304 
plant phospholipases and, 
217 
TOC genes 
circadian rhythms and, 
149-51 
Tomato 
fruit maturation and 
ripening, 725, 729-30, 
732-40 
macronutrient utilization 
and, 166-67 
toneau mutant 
endosperm development 
and, 256 
Tonoplast membrane 
alkaloid biosynthesis and, 
29-55 
Tonoplast transporters 
aquaporins, 480-85 
Ca*+-ATPase, 478 


Ca**-binding proteins, 
485-86 

Ca**/H* antiporter, 
478-79 


lipids, 487 
metal ion transporters, 
478-80 
Na*/H™ antiporter, 
479-80 
overview, 470-71 
perspectives, 487-88 
TIPs, 481-85 
unidentified transporters 
and channels, 486-87 
V- ATPase, 471-76 
VPPase, 476-78 
zinc transporter, 480 
Tpsd gene family 
defensive resin 
biosynthesis in conifers 
and, 708 
Tradescantia spp. 
cytokinesis and cell plate 
building, 757 
Tranhydrogenases 
mitochondria and oxidative 
stress, 561-82 
Transfer cells 
endosperm development 
and, 233, 250 
Transgenes 
alkaloid biosynthesis and, 
46, 49, 51, 53, 55 
fruit maturation and 
ripening, 735 
macronutrient utilization 
and, 178, 187 
molecular engineering of 
C4 photosynthesis and, 
297, 302-3 
photosystem I and, 609 
ribosome-inactivating 
proteins and, 784-804 
seed-storage lipid 
biosynthesis and, 341-42, 
350, 353-54 
Transient K* efflux currents 
guard cell signal 
transduction and, 644 
Transporters 
organic anion exudation 





906 SUBJECT INDEX 


from roots and, 548-49 
nitrogenous solutes and, 
659-80 
tonoplast, 469-88 
Transport vesicles 
alkaloid biosynthesis and, 
29-55 
Triacylglycerides 
seed-storage lipid 
biosynthesis and, 335 
Triacylglycerols 
seed-storage lipid 
biosynthesis and, 335 
Trichoderma reesei 
ribosome-inactivating 
proteins and, 791, 803 
Trichoplusia ni 
ribosome-inactivating 
proteins and, 791 


Trichosanthes spp 


ribosome-inactivating 


proteins and, 793-94, 798 
Trichosporium spp 
defensive resin 
biosynthesis in conifers 
and, 693 
Triglycerides 
seed-storage lipid 
biosynthesis and, 351-54 
Tritrophic level interactions 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Tropane alkaloids 
alkaloid biosynthesis and, 
29, 41-43, 53 
Trypanosoma cruzi 
tonoplast transporters and, 
476 
Tryptamine 
alkaloid biosynthesis and, 
34, 43, 47, 51-52, 54-55 
Tryptophan 
alkaloid biosynthesis and, 
31, 34, 54-55 
history of research, 


21 


Tsuga spp 
defensive resin 
biosynthesis in conifers 
and, 698 
Tubocurarine 
alkaloid biosynthesis and, 
36 
Tumor indication and 
production principles 
history of research, 16 
Tuskegee Institute 
history of research, 1, 
10-11, 16-18, 23-24 
“Twins” 
Chlamydomonas spp. and, 
38 | 
TYDC genes 
alkaloid biosynthesis and, 


36-37, 47, 51-52, 55 


Tyramine 


alkaloid biosynthesis and, 
29, 36, 52 
Tyrosine 


alkaloid biosynthesis and, 


27 


4 


U 
Iniversity of Chicago 
Toxicology Lab 
history of research, 9 
Iniversity of Wisconsin 
history of research, 6-8 
‘rochloa spp 
molecular engineering of 
C, photosynthesis and, 
304, 306, 309 


V 

acuoles 

alkaloid biosynthesis and, 
29-55 

Chlamydomonas spp. and, 
368-69 

guard cell signal 
ransduction and, 635-36 

tonoplast transporters and, 
469-88 


transporters for 
nitrogenous solutes and, 
675 
Vapor-seeding mechanisms 
cohesion-tension and water 
uptake, 852-53 
Variable root hydraulic 
resistance 
cohesion-tension and water 
uptake, 862-63 
V-ATPase complex 
tonoplast transporters and, 
469, 471-76 
Vectors 
defensive resin 
biosynthesis in conifers 
and, 689-718 
Vegetative cell growth 
Chlamydomonas spp. and, 
380-82 
Vernonia galementis 
seed-storage lipid 
biosynthesis and, 348 
Very long chain fatty acids 
seed-storage lipid 
biosynthesis and, 348-49 
Vesicles 
alkaloid biosynthesis and, 
29-55 
cytokinesis and cell plate 
building, 751-74 
Vicia faba 
ascorbic acid biosynthesis 
and, 446 
guard cell signal 
transduction and, 
630-31, 636, 638, 
640-41, 643 
plasma membrane 
H*-ATPases and, 824, 
828 
transporters for 
nitrogenous solutes and, 
670 
Vinblastine 


alkaloid biosynthesis and, 
3] 





Vinca rosea 
cytokinin metabolism and 
action, 97-98 
Vindoline 
alkaloid biosynthesis and, 
34-35. 43-44. 46 
Viruses 
history of research, 1, 
394 
plant phospholipases and, 


13 


ribosome-inactivating 
proteins and, 785, 796-97 
Vitamin ¢ 
biosynthesis of, 437-59 
Volatile organic carbon 
isoprene emission and, 
407 
Volvocales 


ydomonas spp. and, 


V PPase 
tonoplast transporters and, 
469 476-78 
vr gene 
ascorbic acid biosynthesis 
and, 451—54 
VTV (vesicle-tubule-vesicle) 
structures 
cytokinesis and cell plate 
building, 751, 761-62 
W 
Water 
cohesion-tension and water 
uptake, 847-68 
guard cell signal 
transduction and, 627-47 


isoprene emission and, 407 


molecular engineering of 
C4 photosynthesis and, 
297-310 
Waxes 


seed-storage lipid 


350-51 
Wheat 
molecular engineering of 
C4 photosynthesis and, 
297-310 
organic anion exudation 
from roots and, 540-42 
Wheat Rht locus 
gibberellin signaling and, 
71-72 
Wound site 
defensive resin 
biosynthesis in conifers 
and, 689-718 
isoprene emission and, 
417 
wx mutant 
endosperm development 
and, 253 


X 


Xanthosine 


alkaloid biosynthesis and, 


43 
xC; mutant 
endosperm development 
and, 253 
Xenopus laevis 
guard cell signal 
transduction and, 631, 
642-43 
macronutrient utilization 
and, 171 


907 


SUBJECT INDEX 


tonoplast transporters and, 
485 

transporters for 
nitrogenous solutes and, 
663, 667, 674 

Xylem sap 

cohesion-tension and water 

uptake, 853-54 


Y 
Ypt4 gene 
Chlamydomonas spp. and, 
368 


Z 
Zantedeschia spp. 
cytokinin metabolism and 
action, 93 
Zea mays 
ascorbic acid biosynthesis 
and, 446 
cytokinesis and cell plate 
building, 771 
Zeatin O-glycosyltransferases 
cytokinin metabolism and 
action, 99-100 
Zeatin isomerase 
cytokinin metabolism and 
action, 101 
Zeatin reductase 
cytokinin metabolism and 
action, 101 
Zn** 
tonoplast transporters 
and, 480 
Zoysia japonica 
molecular engineering of 
C4 photosynthesis and, 
306 








